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(54) yCTPOttCTBO BM 0XJ1AW7EHHS HGlfl- 

K0CTH 

(57) HsoSpeTeHHe othochtch k xonojunnb- 

HOp. TeXHHKe, a HMfSHHO K yCTpoflCTBaM 

anu nepHonn^ecKoro oxjiajmeHHH *na- 

KOCTK. HeilhM H306peTeHHH HBJTKeTCfl chh- 

xeHHe SHeproaarpaT. AKKyMyjwrop 2 3 a- 
noJiHRWT aKKi'MyjinpyxsuHM nemecTBOK, 
cnocoSiaiM oOpasoBWBarb rH^paTu. flna 
aKKy>rynHitHH xo/iona BKn»MajoT nepeMenM- 
Baxraiee npHcnoco6/reKne 4 h Konnpeccop 
13. Xna^areHT nocrynaeT b SMeeBHKoBwft 
HcnapHTenb 3, pasMeqeHHwft BHyTpH o6e- 
Hai\K» 5, rfle npowcxonHT TenJioo6MeH c 
aKKyNyaHpyjomnM BetnecTBON . AKKywyjiH- 
pyranee BaigecTBo nofl B03AeftcTBHeM nepe- = 
MeniHBaKimero npHcnoco6.neHHH 4, nBura- f 
HCb Mepea 30Hy ceKiym 12 rermooOMeH- U 




!yx> BHy-rpH HcnapHTe- nenuw n da am; oxjiaayiaeKyio ra^odi. 

i sa cmct oTBoaa xen- n P oncxo AH T re'nnoofiMeH Mejuay *h A koctmo 
„"! P .!^"!! H ".! epe3 . ^. rH/lpa ™' TemiepaTypa *haxocth no- 

daht a csk uhk 12 Teruio- 



ruApaTw oca«aaBTCH Ha nep,}>opHpo- o6mchh 



• • ••• --tci* Ten.Too6Me.Ha wea~ 

neperopowe ,0 - !ioc ™ sancn- «y 3to« xhakoctho h «. afl areHTOM . kc- 
!.hhh 3ohm cgkuhh 11 rMApaTaMH b iioc- napHTejie 3. 2 



H3o6peTeHne othochtcr k xonoswjib~ 
hoh rexuHKe, a hmchho k ycrpoScTBaM j 5 
aah nepeoxiHMecKoro oxjiaxfleHHH jkhakoc- 

Hejibio ir.ioopsf'reHMH ASJine tcs CHHxe- 
Hue 3Hepro33TpaT ycrpoScTBa. 

Ha ci>Hr. 1 n3o0pa«eHo ycrpoftcTBo 20 
psra oxjiaisneHHn xhakocth c hhxhhm pac- 
,noJios;enHe.M iiepcMeiimaaioiuero npncnoco6- 
ncHHR, oSiUHH B>m; 11a $nr. 2 - to we, 
c aepxHKM pacno;io)seHHCM nepcMemHsaio- 
mero npHC nocoCneKHH , oomafi sua. 25 

yCTpOilCTSC COAep*HT TeruiooDMeH- 
HHX l, aKKVMyjIHTOp 2 xonona, xojio- 

AHnbiiyw Mammy co sm€ cbhkob dim HcnapH- 
Te;ieM 3. AKKyMyjrarop 2 CHa6*eH nepe- 
MeaiHB;uomnM npncnoco6jieHHeM 4, ooe- 
MafiKofi b, KoaKcwajifaHo ycTanoBJieHHOH 
b aKKVMynsTope 2 c o5pa30BaHneM Konb- 
ueBoro 3a3opa 6 Me?RAy hx c ts hksmh u 

TopUCBbK 3A30POB 7 MGJKAy KpblUJKOH 8 

h AHwueM 9, h nepi*)opnpoBaHHoft nepero- 
POakoh 10 npHxpenjieHHOH k creHxe ko P ~ 
nyca aKKyMynHTopa 2 h k OAHOMy hs xop- 
topuob o6esaitKH 5, BHyTpk o6e'-;aHKH 5 
pasMemeH HcnapHTejib 3 xo.noAHJtbH.oft Ma- 

QJHHbl. IIpH 3TOM TenjIOOSMeHHHK 1 COCTO" ^ 
HT H3 AByX CeKUHH 11 H 12, BbinOJIHeH- 
HWX B BHAe 3MeeBHKa, ,OflH3 H3 KOTOpblX 

(ceKUHH 11) pacnonwseHa b KonbuesoM 
aaaope 6 MC»Ay ctghk aMH aKKyMyjiHTopa 
2 h oSenafiKH 5, a npyraH (cexu,HH 12) ^ 
BiiyrpH HcnapHTe.nH 3, Ilep^opHpoBaHHaji 
neperoponxa 10 h nepeMewKBawnee npH- 
cnocoO/icHHe 4 pasMemeitbi b 3cne coeoH- 
HCHHH CeKUHH 11 h 12 Tennoo6MeHHK- 

KS 5 ' 50 
KojioRHjibHafl MaaiHHa ycTpoficTBa /via 

oxjia*^eHHi! xhakocth coAep*HT KOMnpec- 

cop 13, KOHfleHca-rop 14, npHCcefiHHew- 

Hbii"i 'iepes BeMTHJib 15 k axony b aMee- 

BsiKOBhifi HcnapMTexsb 3. 

B 33BHCHMOCTH OT CBOHCTB HCn0nb3V- ^ 

CMoro aKKyMynnpyxime ro semecTBa nepe- 
MeniHBaionee npHcnocoS.qeHMe 4 M0*er 
BhiTb ycr aHosjieHKo striH b BepxKefl nacTM 



aKKyMyjiHTopa 2 (tsnr. 1), hjih b ero 

HHXHeft ilaCTH (tjwr. 2). 

YcTpoHCTBO paSoTaeT cneAyomm 06- 

pa30M. 

AxKyMyjiHTOp 2 aanonnflWT axKyMyjiH- 
pyioniHM aeuecTBOM, HcnoJib3yroinHM ckpm- 
Tyw -rennoTy ttiaaosbix npe BpameHHH . B 
KaMecrBe tbkhx BemecTB MoryT Hcnojib- 
•iOBarbCH 3BT«2KTi«ecKne h nepeaBTeK- 
TH^ecKHe cMecu, KpHCTaanorHApaTW co- 
jich, rHApaThi pa3JiHHHbix JKHAKOcreH, 
T.e. MaTepHa.nw Ha ocHose 4>a30Boro ne- 
pexofla KpncTajinn3auHH-ruraBjieKHe. flpH - 
onpeAejreHHbix rHAPO A HHaMHwecK.nx ycjio- 
bhhx xpHCTaji^bi aaHHwx MaTepHanoB b 
npouecce aKKyMynni^HH xonoAa Moryr 
06pa3OBMBaTbC3 b o5i>eMe , a ne na ren- 
jioo5MeKnoA n0BepxK0CTH,KaK, HaripHMep, 
nep,. HanpHMep, par oxnajKfleHKH MOAOKa 
Moryr 6brrb HCnonbsoBaHbi c/ieflyioniHe Be- 
ciecTBa: 

pacrsopw coneft LiCIO , ' 3Y.^0 (t n ,= 

' C; Teanora nnaB^eHHa i H » 
= 253 KjWKr), Na t S0^. 10H 4 0/NaCl/. 
/NH,C1 (t fl(l - 13°C;AH =180 Kfe/xr); 

nojiyxnaTpaTbi: (C^H,)-- NCH i 0>32H 2 0 
.(t nA - 12,5°C;4H = ;84 k^/kp), 
i(C 4 H < ,)NCH,C0 2 -32H i O (t n » 15°C; &H = 
f= 209 Kflac/jcr); 

rHflpaTH xnaAOHa II: CCUF • 17H 4 0 
^nr." «.5°C; &H = 274 KjWxr) ; xna fl o- 
Ha"21: CHCliK • 1/H^O (t nfl = 8,7°C;AH= 
= JVt) kXpk/kt); xjiopHCToro 3THAa: 
CjHsCI • 17 H 4 0 (t nfl = 4,S°C; tH = 
' 239 KiWxr) h ppyrne. 

B nepKOA Mexay nocrynAeHHeM oxna«- 
AaeMofi shakocth npH oTcyrcTBHH Tenno- 
boh narpy3KH Ha cck lxhh 11 a 12 renjio- 
ofiMeHHHKa 1 npoH3BOA«T axKyMyjinuHio 
xojioAa. il'iH 3Toro sxnKmaioT KOMnpeccop 
13, X/iaflareHT H3 KOHaeHcaropa 14 ne- 
pe3 perynHpywoH" neHTJUib 15 nocTyna- 
ex b Hcnapurejib 3, r A e khitht npH TeM- 
nepaType, HanpHMep, 1. C h, Hcnapnacb, 
OTcacbisaercH xoMnpcccopoM 13. Oaho- 
BpeMeHHo c KonnpeccopoM 13 BKAKwawT 



5 1530! 
nepeMenaiBaiontee npHcnocoojieHHe 4, nsn- 
PKMep, TypCKHHoro Tuna. 

AKKyMyni-fpyiomee seraecTBc e pacmxaB- 
hchhom coctoshkh H/M ero COCTaBHbie 
-•jacTH, HanpH^ep Bona h xjisaok R 11, 
nepeMemHBa»Tca Msxny coooft h 3a c^er 
aKCHajibHoro ASKxeHHK BAOJib och aKKy- 
My^HTopa 2, cosAaBaeMoro nepeMetnHBa- 
xmKM npHcnocoCjieHHen 4, o6pa3ywmaHCH ( q 
CMecb nocrynaeT H3 HHXHefi usctk aKiyy- 
MynsTopa 2 b 30Hy cskuhh 12, rae ox- 
jia^maeTCH aa cner otboah TennoTW kh~ 
nKmMM xjiaaareHTOM, h flajtee, nepe/iKBa- 
HCb qepes BepxH»w wacrb o6e^aiiKH 5, 5 
nccTynaer b sohv ce k ukk 11 rennoooMe h- 
HKKa 1 ((J*r. 1). IlHpKy/iMpyromaji csiecb 
aonw h R 11 oXJtastaaarcH na 2-4° C nme 
paBHOBecHoA TeMnepaTypu rHnpaTooBpa- 
3DBaHHfl, paBHOH 8,5°C, SjiaroAapK 3$- 20 
(fceKTHBHOMy TenJiooGMCHy cmgch c ceK- 
UKefl 12 3a c'Jer *ryp6y/iH3auHH noTOKa . 
ne pane tuna awou^ npHcnoco6jieHneK 4. Jlpn 
3tom R 1 1 h Bcaa Bcrynaxn- s peaKitHre, 
06pa3.O8bi3aK rHaparw, c HbiAeueHneM 25 

CKpfetTOH Ten/lOTbl rHAP3T0O6p33O8aHHH , 

GTBOflHMoS khjthhuim x^afla re htom , b hc- 
nspHTene 3. PHjipaTHaH cycneH3HH (cmSCd 
sea.:, R 11 h rwj;paTOB), yBHCKaeMaH 
bccxoahiohm noTOKCM , nocrynaeT b 30Hy 30 

CeKtiKK 11 TeiVI006MeHHHKa 1, npK 3T0M 

rf.apaTw oca«AaroTC3 Ha neptpopupoBaK- 
noft neperopcAKe 10, ran k3k n.noTHoCTb 
rKApaTOB R 1 1 (nucnepcHaa fyasa) 6ojib- 
me orjOTKocTH Boafci (AHcnepcna-H cpena) , 
a HenpopearHpoBa3ma« cweci> R 11 h 
Boflbi CHosa noc-ryriaeT d sony cskhhh 
12, IIocTeneHHo bch 30Ha cbkuhh 1 1 
aanoJTHHerc/r r-HApaTaMH, 

B nepHOA nocrynJTeHHH oxjiaacAaeMOH 4Q 
slmakoctk, HanpHMep MOJioKa, oHa nona- 
ercR no Tpy6onpoBOA>' e cexuHra 1 1 Ten- 
nc of)Me KHHKa 1, k o h t ax t h p yKxnyw c 06- 
peaosaHDiHNHca r-HApaTaMH. Tax xan TeN- 
nepaTypa nocTynKBnien jkhakocth coctsb- ^ 
jiseT 30-35 c C, a pasHoBecHaa TeMnepa- 
•rypa cymecTBosaHHfl rnflpaTOB R 11 b 
aKKyMynHTope 2 8,5 6 C, to hpohcxoakt 
oxjiaa«jeHHe jkhakocth , KanpHwep, ao 
TeMnepaxypu 15°C 3a ever oTHHMaeMOK 5Q 
or Hee TemioTM, HAynjen Ha njiae/ieHKe 
r-HApaToa. H3 ccxuhh 1 1 :--ojioko c tem- 
nepaTypoH *5 W C npcxynaeT b cexuwo 12 
Teanoo5MeHKt.K3 1 . OpK ston EK.iw^aioT 
KOMnpeccop 13,KOTopbdi no rpyfionpo- 
EOAy OTcacbEBaeT napti xxsaAareHra, ^ 
Kunnmero npH TennepaType, HanpHMep, 
1°C b KCnapHTane 3. flocrynaioinee b 
teKUKto 12 mojioko oxjia^maeTca khhs- 



51 6 
my.H xjiaAsreHTOM ao HeoCxoAHMOHi ko- 
ne^Hofl TeMneparypbi, nanpHMep 5 C h 
Hanee no TpyGonpoBOAy noflaeics Ha 
xpaneHHe kjw TpancnopTHpOBKy . 

!lpH HCP.0nb303aHHH 9KKyMyAHpy!01HHX 

BemecTB, 9 kotopux niroTHccTb AHcnepc- 
Hofi tpasbi, HanpHMep rHAPaTOB xjiophcto- 
ro STHjia, MeHbDie nnoTHOcTH AHcnepcKoH- 
hok cpeAM, HanpHMep BOAbi, • nonb3yreT- 
ch ycTpoftcTBOM c nepeMemHBaioiuHM npH- 
cnocoSjieHHCM, pa3MemeHHbiM b eepxHefi 
43CTH aKKVMyiiHTopa 2 ((J>Hr. 2). 

flpH 3apsAKe aKKyMynnropa 2 boas 
h xjiopHCTbift 3thjt ne peMe mHBaioTCH ne- 
peMenmBawnpiM npHcnocoor.eHHeM 4 h 06- 
paaooaBmaHCB cue'cb HarHeTaeTCB hb 
BepxHefi qacTH aKKywy/iHTopa 2 a 30Hy 
ceKUHH 12 TennoofiMeHHHKa 1, rAe ox- 
7iaa«AaeTCH KHnnaHM b Hcnapurene 3 
xjiaAareHTOM Hn^e paBHOBecHofl TeMne- 
pa-rypb! rHHpaTOo5p-330BaHHH, paBHofl 

4,3 C. JIpK 3T0M 00pa3>T0TCH THAPaTh!, 

Koropwe nocTynawr b 30Hy cexuHH 1 1 
■ren;ioo6MeKHHKa 5 h naxannHBaioTCfi b 
BepxBeft nacTH aKKyny/iHTopa 2 3a cmbt 
PS3HOCTH njlOTHOCTeft thapatob h boaw. 

B'hepHon oxjiaKAeHwa jchukocth nepe- 
MemviBaraiea npHcnoco6neHHe 4 He pa6o- 
raeT Hxm paboTaet nepHOAH^ecKH c ue- 
Abw nepeMeiHHBaHHH njiaBSnerocH aKKywy- 
JiHpywniero segecTBa b 5»one ceKUHM 11 
TenAoooMeKHHKa 1. 

OpH h epaBH oMepHOH noflane oxnaxAa- 

eMOfl JKHflKOCTH B nepHOA MHHHMa^bHorO 

ee pacxoAa hpoh-jboaht oahobpcmchho 
aKKyMyjTKuwo xojTOAa h oxji,TftAeHHe jkha- 
kocth, npH 3TOM nOCTOHHHO pa6oTaWT 
Kax KOMnpeccop 13, raK H nepeMemH- 
Bawmee npHcnocofi/ieHHe 4. 

FaaAejieHHe Teruioo6MeHHKKa 1 ox- 
jiaawaeMOH atMAKoCTH ita cexAHH 11 h 12, 
KOHCTpyKUHH KcnapHTejis 3 h cexuHH 12. 
a 'rasxe hx KOMnaHusKa b aKxywynHTOpe 

2 coBwecTKo c ooevaftKort 5 k nepiJjopH- 
pOBaHnoH neperopoAKOH 10 no3BOJiHer: 

OTAeimTb 30Hy KpHCTajuiHsauHH ax- 
KyMyjiHpywnjero Bemeci-aa ot sohw njiaB- 
neHHH, ijto npeAOTBpamaeT BOSMoxHQCTb 
o6pa30saHHH KaMoposeHHoro cjioh axKy- 
MyjiHpywaiero aemecTBa Ha HcnapHTe/ie 

3 xOAOAJtn&Hofl ManinHw h, tgm caMbM, 
yBejiHMHTb ero tspmhm ec Koe conpoTKSJie- 
HKe, KOJiefiaHH« TeMnepRTypu KHneKHH 
xnajsareHTa h cKH3KTb xo/ioAonpoH3BoAH- 

TejIbHOCTb XOJVOAHJIbHOH MamHHH, HTO 

nossanaer cHM3KTb sHeprosarpaTw; 

Hcno/ibaoeaib HcnapK-e^b 3 xo/ioaH.nb- 
hoh ManHHw ksk Ans axK^yjinuHH xo^o- 



,na, rax h nnst HeuccpeacTBeHHoro ox- 
|nascAaKH» xhakoc™ rip* [:epwQflH<«cxoM 
ee nocTyrureHHK, <;to no3 3cn;ieT ysejiH- 
<fHTb ^03*(J)HiiHeHT pa6o--iero epeMemi x 0 - 
J!0;wabHoft M3EHHW a o 70-30%, coKpa- 
TH-rfa ycTaHonoHHy.0 mochoctj^ xojiOflKJib- 
Horo o6opy.noHaHH.fi m xanaarr.arbi Ha 
5-15%; 

ocymecTBHTb npeflsapHTenbHoe oxjiaac- , 
fleHHe b ceKUHK It npH nocTynneHmi khji- 
koci-h c BwcoKoft TfiMneparypoH b Te;n/7o~ 
oOMehHHK 1, vto noBwmaeT 3Heprern<fec- 
KHft KUI1 oxae/wana H a 30-^0%. 

PaaMeajeHHa Teii;,oo8MeHHHxa 1 n:m ox-, 
naxfleHHH 2roflKocTK Henocpe/t,cTBeHHo b 
a*xyMyjiHTope 2 ^cnofla rrcsBonfleT: 

yMeHbiiiMTb raCapHTHbie par-iMepw vct- 
poftcTBa fl/iH oxnasneKHH v caMbw 
KanHTajjbHwe 3aTpa™ Ha Tenji:)H30JiKUK» , 
Ha 5-15%; ' 

conpaTHTb 3arp^Tw 3ae:<Tpo3HcprMH 
Ha nepexaiKy TeiuiOKocKTejm 3 nepHoa 
oxnaatfleHHS xhsxoct.: k opraKn 3 auwo 
966exrKBMoro TennoM£.ccooDMeH3 b skkv- 2 
Myjwrope 2 » rtopHtv. s»apHflK« Ha 10- 
30%, 



re:u!CTa r.-iasjieH»« ruspaTCB 230 - 
4 20 x;ix/Kr; 

CKOpOCTb 0 ( 3pa90BSHMH h imaaneKHR 
rnrj)aTOB b 2-9 paa Scflbrae, new y ji bAa . 



t> o p m y r. z 



r, 6 p e t e ; 
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Ky/mpyionero seigecrna rHaparon i 
hkx KHflKOCTeft h raaoB r.aer pafl 
CTBeHHbot npeHMymecTB : 




VcTpOftcTBG A/1* OX.iaweHHH XHflKOC- 

th, BK.TO^ajoajee TannooBMeHHHK, axxy- 
MynH'rop xonoaa, xonoARnbHyio ManiHHy 
co rsMeesHKOBbiM HcnapHTeneM, o t n vl~ 
4awineecH tem, yro, c ue^ibw 
CHWKeHHH 3neprogaTpaT, a KKyMyjiHTop 
cnaSseH nepeMeniMBaiwuHM npHcnoccoaeHH- 
e.M, oOeqaftKOH, KoaxcHanbHo ycTaHou- 
jieKHoP b aKKyMyn«Tope c ofipa3oBaHHeM 
KOJibuesoro saaopa wesmy hx ctghkbmh 

H TOPHOBWX 3a30pO;? MeXfly KpbUUKOH H 

flHH«e« aKxyMyyip.Topa, a -raxxe nepdio- 
PHposaH.ioH rreperopofl.Kort, npHxpeimen- 
hoh k c-rewKe Kopnyca aKKy M yjinTopa is 

K OflHOMV V3 TOpUOH oSeV-I^KH, npH 3TOM 

HcnapH-reJib xoaoflitnunaA mr;«;hm pasMe- 
u:eii Bh-yrpH oeenartKH, a -i-eruiooSMeKHHK 

COCTOHT M3 flSyx ceSUia, BUnOJIHeHHWX 

9 B.«fle_ 3KseBHK-a, r>flj>.-» us KOTopux pac~ 
ncnoxena b -KO.ibueBOM oaaoye, a flpy- 
raa BHyrpH HCrtapHTe'jiK xojioflHJibHofi wa- 

UlHHbl, CPH 3TOM ne pi "o pHpOBaH HaH nepe-f 

ropo/iKa -it nepv-MeniKBajo-Jiee npHcnocoRae- 
HMe pasMemeaw b sone coe«HHe;iHH ceu- 
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(54) APPARATUS FOR COOLING OF LIQUID 

(57) The invention relates to refrigerating equipment and. namely, to apparatuses for periodical 
cooling of liquid. It is an object of the invention to reduce consumption of energy. An accumulator 
2 is filled up with an accumulating substance capable of forming hydrates. For accumulation of 
cold, a mixing device 4 and a compressor 3 3 are switched on. Refrigerant enters a coiled-pipe 
evaporator 3 arranged inside a shell 5 where heat exchange with the accumulating substance takes 
place. The accumulating substance, while moving through the zone of a section 12 of a heat 
exchanger I inside the evaporator 3, is cooled under the influence of the mixing device 4 due to 
heat removal by the refrigerant and, flowing over an edge of the shell 5, enters the zone of a section 
1 1 of the heat exchanger 1. The hydrates thus formed precipitate on a perforated partition 10. After 
the zone of the section 1 1 gets filled up with hydrates, liquid to be cooled is fed thereto. Heat 
exchange takes place between the liquid and the hydrates. The temperature of liquid gets lower. 
Further cooling of liquid takes place in the section 12 of the heat exchanger 1 due to the heat 
exchange between this liquid and the refrigerant in the evaporator 3, 3 Figs. 



The invention relates to refrigerating equipment and. namely, to apparatuses for periodical 
cooling of liquid. 

It is an object of the invention to reduce consumption of energy. 

Fig. 1 shows a general view of the apparatus for cooling of liquid with the lower location of a 
mixing device; and Fig. 2 shows a general view of the same, but with the upper location of a mixing 
device. 

The apparatus comprises a heat exchanger 1, a cold accumulator 2. and a refrigerating machine 
with and a coiled-pipe evaporator 3. The accumulator 2 is provided with a mixing device 4. a shell 
5 coaxially mounted in the accumulator 2 so that an annular gap 6 is defined between their walls. 



and end gaps are defined between a cover 8 and a bottom 9. and a perforated partition 10 attached 
to the wall of the housing of the accumulator 2 and to one of end feces of the shell 5. Inside the 
shell 5, there is arranged the evaporator 3 of the refrigerating machine. Along with this, the heat 
exchanger 1 consists of two sections 11 and 12 implemented in the form of a coiled pipe, one of 
which (the section 1 1} is disposed in the annular gap 6 between the walls of the accumulator 2 and 
the shell 5, and the other (the section 12), inside the evaporator 3. The perforated partition 10 and 
the mixing device 4 are arranged in the connecting zone the sections 11 and 12 of the heat 
exchanger 1 . 

The refrigerating machine of the apparatus for cooling of liquid comprises a compressor 13. and 
a condenser 14 attached through a valve 1 5 to an inlet into coiled-pipe evaporator 3. 

Depending on the properties of an accumulating substance thus used, the mixing device 4 can 
be mounted either in the upper part of the accumulator 2 (Fig. 1) or in its lower part (Fig. 2). 

The apparatus operates as follows. 

The accumulator is filled up with the accumulating substance using the latent heat of phase 
conversions. As such substances, use can be made of eutectic and over-eutectic mixtures, 
crystalline hydrates of salts, hydrates of various liquids, i.e. the materials based on crystallization- 
melting phase transition. Under definite hydrodynamic conditions, the crystals of these materials 
can form in the cold-accumulating process within a volume, rather than on a heat-exchange surface, 
such as ice. For example, for cooling of milk, use can be made of the following substances: 

solutions of salts LiC10 3 ■ 3H 2 0 (w = 8.1°C; melting heat A H = 253 kJ/kg), Na 2 S0 4 ■ 
10H 2 O/NaCl/NH 4 Ci (t mdt - 13°C; A H - 180 kJ/kg); 

semi-clatrates: (C 4 H y ) • NCH 2 0 • 32H 2 0 (t^,, = 12.5°C; A H = 1 84 kJ/kg), (QH 9 )NCH 3 C0 2 • 
321 TO (t mcI[ = 1 5°C; A H = 209 kJ/kg); 

hydrates of chladone II: CChF ■ 171TO (W = 8.5°C; A H « 274 kJ/kg); of chladone 21: 
CHCi 2 F ■ 17H 2 0 (W = 8.7°C; A H = 270 kJ/kg); of ethyl chloride: C 2 H 5 C1 • 17H 2 0 (t mdl = 4.8°C: 
A H - 289 LI kg), and others. 



Accumulation of cold is carried out in the period between supplies of the liquid to be cooled 
while there is no heat load on the sections 1 1 and 12 of the heat exchanger 1. The compressor 13 is 
switched on in order to do this. The refrigerant flows out of the condenser 14 through the adjusting 
valve 15 into the evaporator 3 where it boils at the temperature of for instance. 1°C and, when 
evaporated, is sucked off by the compressor 13. The mixing device 4, for instance, of turbine type is 
switched on simultaneously with the compressor 13. 

The accumulating substance in molten condition or its components, for instance, water and 
chladone R 1 1, are mixed with each other, and due to the axial movement thereof along the axis of 
the accumulator 2 that is imparted thereto by the mixing device 4, the resulting mixture comes from 
the lower part of the accumulator 2 to the zone of the section 12 where it is cooled owing to 
removal of heat by the boiling refrigerant and then, while overflowing the upper part of the shell 5. 
enters the zone of the section 1 1 of the heat exchanger 1 (Fig. 1). The Circulating mixture of water 
and R 11 is cooled down to as low as 2 to 4°C below the equilibrium temperature of hydrate 
formation that is equal to 8.5°C, thanks to efficient heat exchange of the mixture with the section 12 
due to turbulization of the flow by the mixing device 4. In doing so, Rl and water enter into a 
reaction to form hydrates while giving off the latent heat of hydrate formation in the evaporator 3. 
The hydrate suspension (mixture of water, R 1 1 and hydrates) entrained by an ascending current 
enters the zone of the section 1 1 of the heat exchanger 1 and. in doing so, the hydrates precipitate 
on a perforated partition 10, since the density of hydrates R 11 (a dispersed phase) is greater than 
the density of water (a disperse medium), whereas the non-reacted mixture of R 11 and water enters 
again the zone of the section 12. Gradually, the entire zone of the section 11 gets filled up with 
hydrates. 

Within the period when the liquid to be cooled, such as, milk comes in, -it is supplied via a 
pipeline into the section 1 1 of the heat exchanger ! in contact with the hydrates thus formed. Since 
the temperature of ihc coming liquid is 30 to 35 °C, whereas the equilibrium temperature at which 
the hydrates R i 1 exist in the accumulator 2 is 8.5°C, cooling of the liquid" lor instance, down to a 



temperature of !5°C takes place due to the heat taken away therefrom and used to melt the 
hydrates. From the section 1 1 , the milk having a temperature of i5°C comes to the section 12 of the 
heat exchanger 1. And, the compressor 13 is switched on to suck off the vapors of refrigerant 
boiling at a temperature, for instance, of 1 °C in the evaporator 3. The milk entering the section 12 is 
cooled by the boiling refrigerant down to the required final temperature, for instance, 5°C and is 
then fed via the pipeline for storage or transportation. 

When the accumulating substances are used in which the density of the dispersed phase, for 
instance, hydrates of ethyl chloride, is smaller than the density of the disperse medium, for instance, 
water, use is made of the apparatus with the mixing device located in the upper part of the 
accumulator 2 (Fig.2). 

When the accumulator 2 is charged, water and ethyl chloride arc mixed by the mixing device 4. 
and the resulting mixture is pumped from the upper part of accumulator 2 into the zone 12 of the 
heat exchanger 1 where it is cooled by the refrigerant boiling in the evaporator 3 down to below the 
equilibrium temperature of hydrate formation that is equal to 4.8°C. In doing so, hydrates are 
formed which enter the zone of the section 1 1 of the heat exchanger 1 and accumulate in :he upper 
part of the accumulator 2 due to the difference in the densities of hydrates and water. 

During the period of cooling the liquid, the mixing device 4 does not operate or operates 
periodically in order to mix the melting accumulating substance in the zone of the section 1 1 of the 
heat exchanger i 

When the liquid to be cooled is supplied irregularly in the period of minimum consumption 
thereof, cold accumulation and cooling of the liquid arc carried out simultaneously and, in doing so. 
both the compressor 13 and the mixing de\ ice 4 operate simultaneous! \ 

Separation of die heat exchange I lor the liquid to be cooled into sections 1 1 and 12, the design 
of both the evaporator 3 and the section 12 as well as their arrangement in the accumulator 2 
together with both the shell 5 and the perforated partition 10 allow: 



fo separate the crystallization zone of the accumulating substance from the melting zone, hence 
preventing the possibility of forming a frozen layer of the accumulating substance on the evaporator 
3 of the refrigerating machine, and to increase thereby its thermal resistance and boiling 
temperature variations for the refrigerant as well as to reduce the refrigerating capacity of the 
refrigerating machine, hence reducing the consumption of energy; 

to use the evaporator 3 of the refrigerating machine both for cold accumulation and for direct 
cooling of the liquid when it comes periodically, hence increasing the operating tune coefficient of 
the refrigerating machine up to 70-80%, and to reduce the installed power of the refrigerating 
equipment and also the capital investments by as much as 5 to 1 5%; and 

to carry out preliminary cooling in the section 1 1 as the high-temperature liquid enters the heat 
exchanger I. hence improving the power efficiency of the cooler by as much as 30 to 40%. 

Location of trie heat exchanger 1 for cooling the liquid directly m the cold accumulator 2 
allows: 

to reduce the overall dimensions of the cooling apparatus and thereby the capital investments 
for heat insulation by as much as 5 to 15%; and 

to reduce the energy consumption both for pumping over the heat -transfer medium in the period 
of cooling the liquid and for arrangement of efficient heat exchange and mass transfer in the 
accumulator 2 in the period of charging by as much as 10 to 30%. 

The use of various liquids and gases as the accumulating substance in the apparatus for cooling 
a liquid provides a number of substantial advantages: 

the melting heat, of hydrates being within the range of 230 to 420 kJ/kg; and 

the rates of forming and melting of hydrates being 2 to 9 times higher those of ice. 

Claim 

An apparatus for cooling a liquid, comprising: a heat exchanger, a cold accumulator and a 
refrigerating machine a coiied-pipe evaporator, characterized in that, in order to reduce 



• consumption of energy, the accumulator is provided with a mixing device, a shell coaxially 
mounted in the accumulator so that an annular gap is defined between -heir walls, and end gaps arc 
defined between a cover and a bottom, and also a perforated partition attached to the wall of the 
housing of the accumulator and to one of end faces of the shell, wherein the evaporator of the 
refrigerating machine is arranged inside the shell whereas the heat exchanger consists of two 
sections implemented in the form of a coiled pipe, one of which is disposed in the annular gap, and 
the other, ins.de the evaporator of the refrigerating machine, and wherein the perforated partition 
and the mixing device are arranged in the connecting zone the sections of the heat exchanger. 



